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Beech ro i by 

[0001] Die Erfindung bafcrtfft eln fluWtachnteches Steu- 
ergerat, mit menreran in elnerRalheririchtung ©ufainarv 
darfolgend angaordneten und zu eina/ paueffeartigen a 
£ In haft zusammangBfesston ElnzaJgEJ^ban varachtarde- 
nerGsrataarten, dis zumlrtdest taltoalsa el* Fluldgarita 
auegeblidet Bind und deron GorSisgishSuso, bsl mft der 
Reihenrichtung ubereirwummender Blickrichtung goc©- 
hen, Qber eina xumlrcdsei lm wosentrtchan IdenUacha Alh to 
(tantconfiur varfOgen. 

[QD32] Eln fluidtBchnischaa SteuGnger&t dJesar Art 
gent bus der US-A-5.1S4.G47 hervor. Eq bainhaltet mah- 
rare in ainer Reihenrichtung aufarnandorfoigand ango- 
ordnete Elnzelgerflla urrtsrschlariiiohar Art In Geaftaft von »3 
VarrtilgarStsn und Vataium&raaugarg&ratsn, did bai mft 
derRelh en rlchfcung Obarefnstimmiandar BUcbtchtung go- 
eehen ubar eina zumindeat im w©aanUich$n cdantiache 
AuXSentoontur verfugon. Somit kflrtnen mahrera unter- 
achl&dEchcg ftuldiache Steuerungseufgaban gtetehzaltig ^ 
bewaftlgt w/artian, bsleplBlswBGBB dla Ana to un rung von 
HDvyohl fluldbatfitfgten ArtoaftszyJJndem ala auch von Va- 
kuunvHandhabufigegQralen. 

[0G03] Ein sua dar DE 44 13 657 C hBrvorgohsndae 
fluidtechniBchos Stauargerfit bslnhaBjst ©In© Mahrsahl 25 
von zu elner Baugruppa susammongafas&t&n, in afcier 
Rethonrichtung aufainandeifolganden Eiruejgeraten, 
die untereinander ubefiSJinetimmsnd als Ventilgarate suo- 
gefuhrt aind. eo daas daa Steuergerat fri&ges&mt eine 
Verrtflanordnung. darstellL Jsdos VanMgar&t l&sst aJch a* 
afcaktrisdh sktMansn, um dlia Fluid h<sHijfechhgung elnes 
angeschloasonan Varbrauchers zu ©fcauern. Bai mit der 
Raihonrichtung uborainatimmander Blickrichtung b«- 
trachtet, habon die Einzalgerate untereinandor dia gloi- 
cha Au&ankontur. ss 
[QOCO] Ein® vergtaichbare Anordnung geht aus der 
EP-A-0704647 hervof. 

[0009] Bai einam bus der US-A-4.B61.232 rtarvorge- 
henden fiuidtechnlBchen Steuergarflt slnd ebanfalla 
mahrara EinzaEgarfitozu dnorbstbartaartigen Elnhaltzu- *° 
eamrnangafaaal. Die EinzaCgerata aind hier Vakuumor- 
zaugergaraia. durch dfe sfch bai Bedarf Vekuum erzau- 
gan taest, daa bai Nendhaburigovomchtungen eineatz- 
bsr 1st, um Gegenstande auf der Basis von Untardnjck 
zu transporUarsn und handzuhaban. 
[0009] . Bei cfer AnstQusrung tschniacherAnlaganalnd 
meietauch ncch rain etaEdriache Ansteuamngen gsfragt, 
wofcai dca batiaffandan Sfcauargardta biahar aaparat ln- 
gtalllart vrardan. Diss hatelnensahrhohen Inslafiattons- 
aufwand zur FoJge und fuhrt zu einem batrachtlicrfian so 
PKitzbedarf fur dia Unterbringung dor ainzelnan Kompo- 
nentan. 

[0007] Ea tat dra ALrfgaba dar varilagondan Erfindung, 
MaBnahmsn zu tnoffan, die den JnstallatJonsaufwand u nd 
dan Platzbedarf fur die Komponenten ainer fluidtechni- 55 
achen Stauanjng reduziaren. 

[0008] Gaiest wird dtese Aufgaba durdi eln fluldtach- 
nbdra8 Steuargarat dar atnganga genanntan Art, bai 



dam dia Einzelgerata zumindaat taihveide auch ais reina 
Elawrordk- und/Odar EleUrogarSte aucgebildel aind. 

GO J Auf dfeas Wq\qq llegt e5n Sisuai^erfit vor, das 
glafctaattig Obar Elnas^arata unlarochiadtfdiar Gar&ta- 
erten alnschliaQJcch rainar Ecaktronitt- und/odor Etettro- 
goraia varnjgt, ao dasa mit einem Zantacs rflt varschta- 
dsna SfcauarungaaLrfgaban bawaKJgl warden kannan. 
Dia etoh bai BEcSc tn Rdhanrbhttmg darataQanda AuHan- 
kontur dar Einzatgarata iat zumindast im wscanUichan 
(danlisch eufgefuhrl unabhangrg von darjs»ailFgan Ga- 
r&iaart ao d®ss bai Bedarf auf idantiacha BafootfeuRga- 
maCknahrrtan zuruckgisgriffen pardon ksnn. was eina 
aahraln7»cli0 Installation ge&tattet und zudsm dan Pfatz- 
badarf But aln Minimum red uz tart Ea beatahJ ao insbs- 
aondara die M6gCchtwil, Vantilgarata und/oder V&Scu- 
umaizauganjsrata In alnam Stetiargorat zusammEinzu- 
fassan und zuadtzllch auch ElcktrDnikgarats zu tnlsgda- 
ran, batepjalavvaisa gtatctronlscne R®gtar, dte alna gom- 
gelte olektronecha Anateuarung alaktriocher Kompo- 
nanton ainar Maschina Oder Aniage gaatejion, D © Konv 
blnatlonamagiichtoitan aind aahr viofffiWg, wobei auf- 
grund dor dbardn&timmenc£an 3 u Karen Konturttming 
meJsl auch dte Platzlerungsnslhanfalga Inrtam&lb dar 
balleriaart^en Einhait nach Bedarf variiarl warden twann 
und inabaaandars dks Mdgfichkait baetahl ain Ruidlsch- 
nlEchsa Stauargsrat Individual! mK dan fur alnan apazl- 
alten S&auanjngszt^sdc bsndtigtan ElnzaEgorfitatypan 
auszuatettan. 

[091©] Vortailhafta Waiterbitdungan der Erfindung g&- 
hon aus dan UnteranaprQchen harvor. 
[0011] Die EfnaiBlganita kBnnon durch machanlsche 
Vsrfalndung zu ainarsalbsttragenden Baugruppa zusam- 
mangefaaat warden, wis dtaa beiepialewaisa aua dar DE 
44 13 675 C harvorgeht. Mdgfich war® abar auch aina 
Mantag® dar Einzaigarata auf alnam gemelnsamen Ga- 
ratctrSg^r. wla dies In der USnA-4,861 ,222 aHautart wtrd. 
Im iet£taran FsIIe 1st auch alna mcdularUga Ausgastai- 
lung dea Ganatetr&gare dsnkbar. balspieteweiaa derart, 
datt jadea Einzetgerat auf einem epezieQ angapafitan 
Garatetragermodul srtzt, wobal dia GaiatatrSgormoduta 
Ihraraalta mech&nlsch mltefnandar varbunden sind, um 
schliaQOch dan GerdLetrager zu amalten. 
[0012] Die Geratagenausa dar Einza^arala kdnnen 
plattsnartig© Geataft haban, tyobei ihra grfi&eren Setter)- 
flSchen zwectcmfllUgenvelsa in und antgogsn dar Rel- 
hanrfchtung arianttgrt aind. 

[0013] Otjgleich dia in Reihenrichtung gemesaanan 
Brattanabmoasungen derGardtagahauaa insbe&ondera 
in Abhangigttait von dar jawailtgan Gefateart varuaren 
ttdnnen, erschalnt ain Aufbau mit idantbschan Brdtsnab- 
meaoungen der einzeJnan Gsrataarten baaondara vor- 
tailhaft, wail aich hiar eine bosondera einfache Vereuv 
heiUtehung der Schnittslaltan zu axtemen Einrtchlungan, 
Kabaln, Fluidlallungen odardergtelchen reallalanan ^&t. 
[0014] Nachfdlgand wird dia Erfindung a nhand darbe^ 
tiagenden Zeichnung nahar ©rtautert. In dieaarzetgen: 

Figurl ain orates AuaTuri rungsbaiapial einea fluid- 



2 



3 



ep 1 osb 4©a m 



4 



technsBchon Stauargerdtas In perspErktivi- 
scnor, schemaiJscher Darstallung, 

Figur2 das Steuargerat sua Figur 1 In Seitanansicnt 

mitBltckgammPfeU II. und s 

FIgur 3 oln watoBraa Auafdhrungsbaispiel clrtaa fluid- 
tachnischen SteuefgarStas, wiedarum In 
ochameitiacrier DarateOung und in SaHenan- 
alcht. w 

[0015] Die Zalcfcnung zsfgt varcchieden© AusfQfV 
rungaformen einos fluidtechniachsa Stsuergeratas 1. 
das zur Anatauerung einer Maechina, einer Anfejgo oder 
elnzetner Artosltegerfite verwendbar fast, wobal dig ansa- » 
sttausmdon Elnrichtungen zumlndcst ftuidlsdl, also bai- 
apletswalBQ pnaumaUsch und/oder hydraullach, betrte- 
ben werden. Vorzugaroeiae ermSglicfrsn did Steuargs- 
rflto zus&tdlcn such dia AnstEiiarung Qlaktrtecfior Eln- 
richtungon, betaplQlawgls© dfa Anatauerung alaktrtsch 20 
betaUgtar Ventlla odar ataktrlsch balfitfgtar Antriebe . 
£031 (3] Allan abgabfldeten SteuargerSten 1 tet gamalo 
aam. dofi si® eins Mahrzohl von Einzefgeriten 2 barn- 
haften, die In eJnerdurch ©Irian PfeB sngEdautsten Rai- 
hsnriditurtg 3 aufejn&ndarfatgand sngeordnet und su al- S5 
nor bsttertearttgen G era teal n halt 4 ^BemrnangBrfaftt 
alnd. 

prnt] Die GeratagGh&us© 5 d©r verechoedenen Eirv 
zalgsrclte 2 sind hlnaichtltch (nrardu&eron Formgebung 
veralnhelUIchi. Bel Betrachtung In Rlchtung dar Ralhan- so 
rich lung 3 sngibt slch fur dla GsrfitegEh&uaQ 5 sSmtCcflcr 
Eins3fge>rfit<3 2(3in0 2unnind0»tim ttfeaenUtcnen und vor- 
^ugawaisa inegasaiml id antiacne AuBenkontur. Dabsi 
kann ossich g&mfiU dan AbbikJungan urn eJna rechtsck- 
fflrmJgo AuQantamturdgr Elnxelgerate 2 handeJn. *s 
[0018] Trotz diaser vereinheitiichten GestaKung setzi 
a/ch daa Steuarger&t 1 aus Eirtzfclgar6ton 2 unterschied- 
lichar Gsffitaerten zuaamman. Dabei tet zumindeat ain 
Elnzelgerat 2 als FluJdgarflt 6 auageblldet, tvobal im Falls 
dar Auafflhrungsfann gamfifc Flgunsn 1 und 2 Inagasamt 
viar Fluidgenlte 6 und im Fafl© dar FIgur 3 insgeaaint 
aieban Fluidgarate 8 vortiartden sind. ZuaStziicn airtd bai 
dar Ausfuhrongsform gama& Figuran 1 und 2 svrei als 
rolno Eloktronlk- und/oder Elektiogenate 7 ausgafQhna 
Einzetgarate 2 vorhanden, gemafc Figur 3 iat nur ain dar- «S 
ertfgos Etektronik- und/oder Elektrogarat 7 vorftanden. 
[001®] Dia Fluidganlte 6 innernalb einea jswealgen 
Stauanjanltas 1 konrtan BbanfaRs von untarBctlladllchisr 
Art sain. Soslndgomaa Flguren 1 und2zwal FluWgarflta 
6 aid Vanlilgarata 8 und zwei weitere FluidganBa 6 als 5a 
Vakuumarzaugargoraia 9 auagafuhrt. Die Ausfuhfunga- 
form gemfla F'tgur 3 bainhaltet vcar Ventilgerate 8 und 
vlsr ValujurRarzBugenjsFBtB 9. 

[0020] DlaVertllgerate8enth8ttan|sweJbmlndefltens 
ain in Figur 2 nur scnematfech angedeutetes Ventiigiled ss 
1 2 , das in van^hieds na Stellungan poatt ton larba r 1st, wo- 
bel zur Position larung alatdrtsche Antrieba vorhanden 
slnd, denan Cibar elotdnscha Kontaktmlttal 13 dta orfbr- 



dertichQ BetaiigungDQnargia«ijgafuhrt warden fcannrOa- 
bai kann ad aich urn voigoatauerta odar cfinattlbalfltigta 
VsntllgarfitB 6 handetn. In Abh£ngfgkelt vom Scnattzu- 
stand daa jov^illgan Vantitgar&t^o 8 ©rfolgt die Anataue- 
rung fluldtech angeachlosaanar Verbreucnar, baispialo- 
weisa fluid betattgta Antriaba. wobal entsprechendo 
Fiuldtaftungan In FIgur 3 bal 14 angedeutet alnd. 
[OOSIJ Ea kann a ten bal don Vsntlbjsrfllnn 8 um pnou- 
moticcriQ und/oder hydrauliacri3 Vantitgarfite handoln. 
[5^22] Dla Vakuumar2QugQrgof§ta 9 Quid dazu au9- 
gelogt, in abgehendan Fiutdtaitungen 15 bai Bedarf ainen 
Untardruck 2U ar^augan. Dfcssar UntsnJnjc& kann bal' 
fip'tatewaiaadazu vdrwsndat warden, Handhabungarbek 
tan zd ortad^an, baiaplalawetaa ain Trans portcaren und/ 
oder Poaitconiensn, von Oaganstanden in dar Varpak- 
kungainduatri® odor von WerkatOckon In dar Ferttetings- 
und Montagetachnlk. Die Fluidtaiturtgian 15 konnon zu 
disss m Zureck mit gecatgnaten Saugn&pfen tew. Saug- 
lenenn in Verbindungatehon, dia auf dsahandcuhfibande 
Produkl aufbatibarsind. 

[C022t]| In Flgu r 2 sind strichpunktksrt Vakuumsrzcuge- 
relnhaitan 18 angodautat, die In dla Vakuumarseugarga* 
rfit© 9 Integrtort sind und bal danan as abh h sIIet Rega! 
um Ejektonainriohturtgan handalt, did nach dam Strahl- 
pumpenprinzip arbeitan. Dor gswunachta Balriabazu- 
stand lafit etch Qbar mindestans eln In daa betreffianda 
Vakuumara^ugargerSt 9 Intagrtartas 9teus>fVE>nti1 17 ba- 
alnflLBssn, dsa in FIgur 2 atHchpunktiert angedeutet tst 
und dassan BatriabsQnargia vargtafchba/den VentUge- 
rfiten 8 0 bar etaktrteche Kontoktmtttel 1 3' zugefQ hrt war- 
den kann. 

Ohs balm AusfQhrungsbaispfal gamflS Figumn 
1 und 2 voitiandenan ElaCdronik- bzw. Etektrogarate 7 
aind baiapielsweie<aala alakuoniscna Ftagtarauagofuhrt. 
die Ottar alakbischa Ansgflnga urtoTddar Elngange 18 
varfOgan, Ober dla In Verbindung mit t^afterfOhnsndan 
elektrlachan Laitungan 22 alaktrischa Signals suagege- 
ben und eirtgespeist warden konnan. Diaaa Ragler iaa- 
aan afah babpklswJae vorwandan, um elne elektn> 
nlsch gesteuarta Poaitioncaaing fluldlschar und/oder 
alektriscNar Antriabo vorzunehman. 
[0029] Dia Efaktronik- und/oder Elektrogerate 7 varfu- 
gan ebenfalla ubar elawrtecn® Kontakunrttal 13*' zur Eirv 
spai&ung von alaklnschan SLouareJgnalon. 
tP92ty Me Ebizelgnlta 2 stahsn insbssondaro ubar 
die arwahntan alaktriachtan Kontaktmlttal 13, 13', 1 3" mit 
einerSt9UBretektroflik23in Verbindung, die ate Boston d- 
tall daa fluidtechiacrtan Stauargarates 1 auegafuhrt aeln 
kann. Bairn Auafuhrungabaiaplel dar FIgur 1st die Siai> 
orglektronlk 23 alner dar Langasaitsn dar GorfltealnhaH 
4 zugeordnet, wobei andieaer Ldngaaaita auch dia etek- 
Uiscnan Kontaktmitlel 13. 13', 13" vorhanden sind. so 
daft elne elektrische Kontakb'erung von einar atnzioen 
Seka har arfalgan kamn. Dla Steuarelettranlk 23 kann 
hiarbal zumlndest alno LertjsrplatlB bainhsltan, dia aich 
Qbar die verschiedenen Einzaigarata 2 hinwag eralrackL 
[0037] Im Falla dar Bauform gamaB F^ur 3 at dra 
Slauerelektronik 23 in etnem Btauarblack 29 vorgase- 
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nan, van dam aus die Elnzelgerafca 2 mfc alaktrtsehen 
Betfiilgungssignalan vsreorgt wordan. Wis auch lm Fall© 
der Ftguran 1 und 2 kann dl© Steuaretektronik 23 aln 
Q{0ondsStQU8rprogrammb3!nhaltenijnd/odaroinoFdlc^ 
bu^EinhaEt bftden, Qbar die untar VormitUung eineo. an- 
geschloasajiBn Fatdbussiss 24 aine Kommunlkatlon mJt 
wstoron StauergarStan Oder mtt efner flbargsardneJen 
attternein Stauaroinhdt ©rfbtgisn kann. 
JG02&] 8ei (Jar Ausfuhrungsform gemSB Figuren 1 und 
2 slnd dka Einzslgarute 2 mJt piattenartigEn Gar&age- 
hfiusen 5 ausgest&ttat> d^ron zonal groksr© SaftenflS- 
chan JawaiEs in und Qntgcgan dar Relhenrlchtung 3 ori- 
antiert aind, wobsi dio Gerfltagahauee 5 unmittetoar oa- 
nach barter Einzetgerate 2 unmiuelbarenelnanderanll©- 
gen. Durch Varcrandung gaeilgneter Verbirtdungsmittel 
25. befcspletewalsa !n Gastsli afimtlfeha Einzslgarfit© 2 
durchztahandar Zuganker 21, stalft die GarSrttfalnheR 4 
eine feat zusammenhSngend® salbsUrsgendo Beugrup- 
pe dar. 

[0020] Dabel 1st zwsckma^lgBntfaisa vorgesahon, 
dsB db Gsffitaeinhaft 4 In dar Relha nrlchtung 3 von ak 
nam Oder mehraren Zentralkanalen durchastzt wlrd, wo 
bai garrcaa Figuran 1 und 2 inageaamt drei soCcriarZen- 
Iralkan&Je 25 vorhandan aind. von dartan in Figur2 ainar 
angedeutat 1st Dtese Zentralkanate 25 setzen sich a us 
elnzalnan Fluldkanfibn 26 zusamman, db dl© ©lnz©ln©n 
Genttegahause 5 in Reihanrtcntung 3 durchaalaan und 
urtterBildung derZentralkaria1e25mitainanderfluch- 
ten. Zwtechangefugte Didiujngame&nahman bowirken 
a Ins fluiddlchte Verblndung z^tschsn dsn varachtgde- 
nan ElnsfligonSten 2, 

pjoso] Baim Auafuhrungabaiapie! dar Fcguren 1 und 2 
■at ain Zentralkanal 25 els zorrtraler Spaisekansl auege- 
fOhrt ubar don ©in Druckmadium, inabacondara Druck- 
luft. In die GarSteslnheS 4 alngospslst wird und von dam 
dta Fhadgerfilo 8 gespe'rat werden. ZusIizJicn aind ain 
Oder mahnars Zantralkandla vornanden, die els Enlluf- 
tunge- bzwr. EnUastungakanale fungieran und fiber die 
des verbrauchta Druckmadium wiedar abgafuhrt vArd. 
Bel pnaumstEschan Fluldgeraten BgamSa Ausfuhrungs- 
beispiel kann dta Entluftung unmiltelbarzur Umgabung 
das Steuerg&r&tee i orfolgan, und zwar vorzugaweiaa 
Cibsrgeaignata Schalid&ripfer 27, die am Steuergerit 1 
befestigbar slnd. 

[0031] Die Einapaisurtg und/odar AWuhr das Dnick- 
mediums in dte bzw. euo der Garateeinheit 4 erfotgt 
iweckmficigerweiae an einar Stirnaeita untar VermiU- 
lung elnes sepsraten, vorzugswalsa plattertartlgen Ab- 
schlufttelts 26, das an ainaa dar baidan andssitfgan Ein- 
zalganite 2 dar Gardtaatnhait 4 angaaatzt ist. Ein var- 
glaichbarao AbachluUtail 28'kann auon an darontgagen- 
gesetzten SUrnseita angabracht aain» so daft eina Ein- 
spalsurtg und AWuhrdesDruckmsdlums Qbarwahtwtdse 
alna dar baidan Stimse^tsn arfblgan kann, wcfaei nicht 
benotigua AnachluOotTnungan durch VarschluBmittal 32 
verachtocaan warden tonnen. 

[0032) lm In nam der Fluldgar&ta 6 erfaEgt db Varfaai- 
lung das Druckmedlums 2U dan fntemen Elnrtchtungen 



ubar nicht nflher gazd^to intern© FlukJkandJa. Sowaitga- 
mfiB Ffguran 1 und 2 audi die ralnan Elaklronik- bzw. 
Etektrcgsrfiie 7 von elnam odar mahraran dar Zantrak 
kondla 25 durcSTselzt warden, aind die enlaprachanden 

* Fluidkandla ala rairta Ourchgangdkandla au&gafQhrl. Ea 
kann jsdoch zweckmflftlg aain. baiaptalGweiaa zur Druk- 
karfas&ung. I nnarhal b alnem odar mahnsnan dar Elektm- 
nlEt- und/odar EloktroganitD 7 ofnon odcr mohnar© San- 
soren zu infitallioran, die den Flulddruck erfeBoen kftn- 

k> nan, um ihn bai dar Anateuerung angeacrwoasaner Konv 
ponantan zu berucfceichtigen. 

BqI darn In Rgur 3 gozetgtan AusfQhnmgflbQi- 
aptel slnd dia Elnselgarato 2 unabhangig vondnandar 
ainzatn auf einem pletten- Oder leistemormigan Gsreto- 
(rdgar 32 inatallta rt. Gletchwohl sind aie zum ErhaJt ainar 
kompaktan Anordnung mfiglichfit naha batslnandar an- 
geordnat und k6nnsn sich aogar baruhran. Dta Versor- 
gung dar Elnzelgarata 2 mit fluid Ischar und/odar alaktri- 
scher Enargia arfolg t zv^eckmaBigerwaise u nter Varmitt- 

20 lung dea Gerfitetrfigers 32, dar isnteprechend mit inter- 
nan K&naJan ausgaatattataain kann. 0«bsi kann darGe- 
r&ftsfrdgar 32 al& elnstOcklges Bautell ausgefuhrt aaln, 
mflgCch wfirajedoch such e>in modutarBrAu^bau mft ainar 
Unterleilung in in Reihsnricnturtg 3 aureinanderfolgand 

25 angeordnate Gerflteti^errnodula, dia durch geaigneta 
VarblndungsmlttelanaJnandarfbdan tjflardan.BodaReJch 
ain Aufbfiu vargtatchbar dar GarfitcainrtaQ 6 gemd& Fi- 
guran 1 und 2 ergoban kann. 

£00S4J Bei alien dargaetelllen Auafuhrungsformen var- 

2° fOgen die Geritegeh§use aamtllchsr Einzalgorflta 2 fiber 
dia glabha Bauhrsila (gsmaaaen In der Relhenrichtung 
3). £a kfinnen durchaus auch Einzalgarate 2 untar- 
achladJScher Braila mitainander kombiniart warden. 
[0333] Durcn did ainheitlichs auQere Gaataltung dar 

35 GanitE?gBhflusa5 darvarachledenen Elnzalgerfit@2, un- 
abhangig vom Typ bzw. der Art diss jawailigon Eteelge- 
raias 2 t k5nnan aohr knmpakte Stauergenlte autgabaut 
warden, woboi aich machaniedia und/oder etektriscfie 
und/odar fluidiache undtoderoptiscfle Schnrttstelten rea- 

40 Usbran lass&n, db varalnhatdlcht slnd. Die basondare 
Bsiuform der Elnzet3cr§te2 cnnfiglteht in modul&narBau- 
wetsa die Realisidrung indfcriduefler Steuenjarate mit ai- 
nar flam jawaifigen Bodarf antaprechendan AuoeSattung 
en EinzaJgerSten 2. 

as [0038] Besondars vortailhaH 1st oin fluldtschnbches 
Stauarger&L 1, dsa gemSQ Flgunan 1 und 2 ainan qua- 
derartlgan und, bai entaprechander Anzfihi von Einzal- 
geralan 2, auch wurfalgrtigan Aufbau hat. wobai aich du- 
Oerlich unabhfingig vender indivtduellan Bastuckung mit 

so Elnzetgaratan 2 ain erinhaitlichaa Ausaehen orgtet. Da 
der fur die inatanaUon daa Steuargerfileo bendtigte Eirv 
bauraum unabh&ng^ von der Art der verwendaten Ein- 
zetgerate 2 bazuglich der rechtwinkalig zur Reihanricfv 
tung 3 ben6Ugten Quarabmessungen stats glalchblaibt, 

55 sich db tntegratiDn dar ^auargarfite bel der Korv 
atnjktion einar Maschin© Oder Anlage relativ einfach ein- 
plenen. 
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PatentansprQche 

1 > Fluldtachnlsches Stauergerat, mil mehreren In einer 
Reihenrichtung (3) aufeinandarfolgend angeordne- 
ten und zu einer betteriearljgen Einheit {4) zuaarrv 
mengefassten Elruelgaraten (2) verschiedener Ge- 
ratearten, die zu mind est taltwelse ate Flu Wgerftte (6) 
ausgeblldet slnd und deren GarfltegahfiusB <5), be I 
mil der Reihenrichtung (3) ubefeinatimmander Bhck- 
richtung gosehon, uber sins zumjndest Im we sent- 
lichen Jderttische Au&enkontur verfQgen, dadurch 
gefcennzelchnet, daes die Einzelgerate (2) zumln- 
dest teilweise aucn ate reine Elektronik- und/oder 
Efektrogerdte (7) ausgebiHel sind. 

2. Steuergerat naoh Anspruch 1 , dadurch pokonn- 
zelchnat, dase dre Fluidgerate (6) zumindest teil- 
weise ate Verrtilgerata (8) ausgebiidet sind. 

3. Stauergerat nach Anspruch 1 oder 2, dadurch po- 
ke nnzeich net, dass die Fluidgerate (6) zumindaat 
tellwelss als Vskuumarzeugergerate (9) ausgeblldet 
sind. 

4. Steuergerat nach ainem der Anapruche 1 bis 3, de* 
durch gekennzelchnet dass mlndestans eln rel- 
nes Elektronik- und/oder Eiektrogerat (7) a!s elek- 
troniseher Regter ausgebfldet iat. 

5. Stauergerat nach el nam dar AnsprOche 1 bis 4, da- 
durch gekenrueeichnet, isaftelnander benaohbarta 
Einzelgerate (2) unmittelbar in Kontakt mitetnander 
slehen. 

6. Steuergerat nach ainam der Anapruche 1 bte 5. da- 
durch gefcennzelchnet daa die Einzelgerate (2) 
durch mechaniache Verbindung zu einer aetbattra- 
ganden Baugruppe zusamrnengefafU aind. 

7. Stauergerat nach Anspruch S oder 6, dadurch ge- 
kennxelchnat, daft alia Einzelgerate (?) in dar Rei- 
henrichtung (3) von mindeatens einem Fluidkanal 
(26) durchsetzt sind, wobet die Fluidkanale (26) be- 
nachbartar Einzelgerate (2) derart mltelnander In 
Verbindung atehen, da& sich (nindealena ein alia 
Einzelgerate (2) durchziehender Zentraikanai (25) 
argibL 

8. Stauergerat nach einem dar AnsprOche 1 bis 7, da- 
durch gekennzelchnet, daft die Eiruelgerate (2) 
gemeineam auf ainam Geratetrager (32) installiert 
sind, dar insbasondere platian- Oder taiatenfflrmig 
ausgeblldet 1st. 

9. Stauergerat nach einem dar Anapruche 1 bis 8. da- 
durch gakoniuoJchnet, daft die Gerategehause 
(5) dar Elnzalgarate (2) plattenarUge Gestalt haben, 
wobei die grdSeren Seftennachen in und entgegen 



dar Reihenrichtung onentiert aind. 

1 0. StauargeratB nach einem der AnaprOcha 1 bb9, ga* 
kennxaJcnnat durch EinzeJflerete (2) unterschled- 

* lichen Gerotetypa mil identiachen Oder unlerachied- 
tichen Breitenabmeasungen ihrer Gerategehauw 
(S) in dar RalhsnHohtung (3). 

11. Steuergerat nach einem der AnsprOche 1 bis 10, de- 
10 durch gekenrueJchnet daB samUlche Einzelgera- 

ta (2) unterainandar uber eine identische Au&enge- 
stalt varfOgan. 

12. Stauergerat nach einem dar Anapruche 1 bis 11 , ge- 
u kennzalehnet durch eine rechtecfcforrnige Au&erv 

kontur der Einzelgerate (2). 

Clalma 

20 

1. Fluid power control unit, with a plurality of Individual 
devices (2) of various types arranged consecutively 
in the direction of a row (3) and combined to form a 
battery-like unit (4), which are at least partially de- 

25 signed aa fluid devices (6) and the housings (5) of 
which. If viewed In a direction corresponding to the 
direction of the row (3), have an at least substantially 
identical external contour, characterised In that (he 
individual devices (2) are at least partially designed 

30 as pu raly electronic and/or etectrta devices (7). 

2. Control unit according to claim 1 . characterised in 
that the fluid devices (8) are at least partially da- 
signed aa valve devices (8). 

35 

3. Control unit according to claim 1 or2, characterised 
In that the fluid devices (6) ana at least partially de- 
signed ea vacuum generating devices (9). 

40 4. Control unit according to any of claims 1 to 3, char- 
acterised in that at least one purely electronic 
and/or electric device (7) ia designed as an electronic 
controller. 

4£ 6. Control unit according to any of claims 1 to 4, char- 
acterised in that adjacent Individual devices (2) are 
in immediate contact with one another. 



8. Control unit according to any of claims 1 to 5, char- 
acterised In that the Individual devices (2) are com- 
bined by mechanical connections to form a seff-sup- 
po fling assembly* 

7. Control unitaccardingtodaJmS or6, characterised 
In that at least one nuid passage (26) passes 
through all of the individual devices (2) in the direc- 
tion of the row (3), the fluid passagea (26) of adjacent 
Individual devices (2) being so connected to one an- 



33 

3. 
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other that at least one central passage (25) running 
through all of the Individual devices (2) Is formed. 

a. Control unit according to any of claims 1 to 7, cnar- 
acterised In that Ihe individual devices (2) ere to- 
gether Installed on a device carrier (32), which b In 
particular designed In the shape of a plate or rati. 

9. Control unit according to any of daime 1 to 8, char- 
acterised in that the housings (5) of the Individual 
devices (2) have a plate-Ilka shape, the larger side 
faces being oriented In and against the direction of 
the row. 

10. Control unit according to any of claims 1 to 9, chaN 
acterised by Individual devices (2) of various types 
with identical or different width dimensions of their 
housings (5) in the direction of the row (3). 

1 1 . Control unit acoo rding to any of claims 1 to 1 0. char* 
acterised in that all Individual devices (2) have an 
identical external shape, 

1 2. Control unit according to any of claims 1 to 1 1 , char* 
acterised by a rectangular external contour of the 
Individual devices (2). 



Raven dl cations 

1, Appareil de commando fluldlque. comportant plu- 
aieurs appareite individuals (2) de different* types, 
disposes lee una a la suite dee autre® dans uns di- 
rection de ranges (3) et reunls en una unite (4) de 
type batterie. fesquete sortt realises au mains en par- 
tie sous la forme d'appareils fluid iques (6) et dont 
les boTtiers dapparefl (5) preaentent, vus dans una 
direction coTncidantavec la direction de rangee (3), 
un contour exterleur au mains senslblernant Identi- 
que. caracterise en ce qua les appa rails IndMduels 
(2) aont realises au moina en partie eussi sous la 
forme d'appareils purement electroniques et/ou 
electriques (7). 

2. Appareil da comma nde selon la revendication 1 , car 
rector lee en ce que les appereila fluidkjuee (6) son I 
realises au mains en partie sous la forme d'appareils 
a soupapes (8). 



5. Appareil da com ma nde selon Tuna des revendica- 
tioos 1 a 4, caractarW en ce que les apparalls 
Indlviduets (2) voblns las uns das autres sortt en 
contact direct les uns avec les autres. 

3 

b. AppareP ds commande selon Tune das revendica- 
tfona 1 a 5. caracterise en ce que lea apparalls 
Individuals (2) sont reunls par una liaison mecanlque 
en un ensemble autoportant. 

7. Appareil de commande selon la revendication 5 ou 
6, caracterisA en ce que toua las apparalls IndlvV 
duefs (2) sont traverses dans la direction de rangee 
(3) par au moina un canal a fluide (26), les canaux 
16 a fluide (26) d opparefls individuate (2) volsins slant 
en liaison entre eux da manlere qu'll en reauKe au 
molns un canal central (25) traversant tous les ap- 
paraila individuals (2). 

2D a. Appareil de commande salon Tune des revendica- 
tions 1 a 7, canactarise en ce qua lea apparalls 
Individuals (2) sent InstaPes ensemble sur un porta- 
appareil (32) qui est realise en particulier sous la 
forme d'una plaque ou d'une barre. 

2S 

9. AppareP de commande selon Puna des revindica- 
tions 1 a a, caracterleeen ce que les bait is rs cfap- 
pareil(5) das appereHs individuals (2)ont una forme 
de type plaque, lea plus grand as races laterals etant 

SO ortanleos dans la direction de la rangee et dans la 
direction contralra. 

10. Appareil da commande selon Tune des revindica- 
tions 1 a 9, caracterle* par des appareils Individ ueta 
(2) de types d'apparail different* avec des dimen- 
sions Identlques ou dlfferentes de la largeur da bur 
bottler d'apparail (5) dans la direction de rangee (3). 

11. Appareil de commande selon Tune des revendlca- 
4) tions 1 a 10, caracterise en ce qua tous les appa- 
reils Individuals (2) presents nt une forme exter tours 
identique. 

12. Appareil de commande selon Tune des revendice- 
4 * tions 1 d 11, caracterise par un contour exterleur 

rectangulalre das apparalls IndMduels (2). 



3, Appareil de commande selon la revendication 1 ou so 
2 , ca rector! ee en ce que les appareils flu id iques (6) 
sont realises au moina en partie sous la forme d'ap- 
pareils de production d'un vide (9). 

4. Appareil de commande selon rune dee revendica- ss 
tions 1 d 3, caracterise en ce qu'au moina un ap- 
pareil purement eJectroniquB et/ou 6lectrlque (7) est 
realise sous la forma d'un regulate ur electronlque. 
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The invention relates to a fluid power control unit, with a plurality of individual 
devices of various types arranged consecutively in the direction of a row and 
combined to form a battery-like unit, which are at least partially designed as fluid 
devices and the housings of which, if viewed in a direction corresponding to the 
direction of the row, have an at least substantially identical external contour. 

A fluid power control device of this type is disclosed in US-A-5, 184,647. It comprises 
a plurality of individual devices of various types, such as valve devices and vacuum 
generating devices, arranged consecutively in the direction of a row, which, if viewed 
in a direction corresponding to the direction of the row, have an at least substantially 
identical external contour. In this way, several fluid power control functions can be 
executed simultaneously, for instance the control of both fluid-operated cylinders and 
vacuum handling equipment. 

A fluid power control unit disclosed in DE 44 13 657 C comprises a plurality of 
individual devices combined to form an assembly and arranged consecutively in the 
direction of a row; these are matching valve devices, so that the control unit as a 
whole represents a valve assembly, Each valve device can be electrically activated to 
control the admission of fluid to a connected user, if viewed in a direction corre- 
sponding to the direction of the row, the individual devices have identical external 
contours. 

A comparable arrangement is disclosed in EP-A-0704647. 

In a fluid power control unit disclosed in US-A-4,86 1,232, a plurality of individual 
devices is likewise combined to form a battcry-likc unit. In this case, the individual 
devices are vacuum generating devices which, if required, generate a vacuum for use 
in handling equipment to transport and handle objects with the aid of a partial 
vacuum. 

In the control of technical facilities, fully electric control units are usually required as 
well, and such control units have up to now been installed separately. This results in 
very high installation costs, and the accommodation of the individual components 
requires a lot of space. 
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The prcseni invention is based on the problem of designing measures to reduce the 
installation costs and space requirements of the components of a fluid power control 
unit. 

This problem is solved by a fluid power control unit of the type described above, 
wherein the individual devices are ai least partially designed as purely electronic 
and/or electric devices. 

The result is a control unit comprising individual devices of various types, including 
purely electronic and/or electric devices, so that a variety of control functions can be 
executed within a single central unit. The external contour of the individual devices 
visible if viewed in the direction of the row is at least substantially identical, 
iirespective of the type of device, so that identical mounting methods can be used if 
required, which greatly simplifies installation and reduces space requirements to a 
minimum. In this way, it is possible to combine valve devices and/or vacuum 
generating devices in a single control unit while additionally integrating some 
electronic devices, such as electronic controllers for the controlled selection of the 
electric components of a machine or plant. A great variety of combinations is 
possible, and owing to the matching external contours, the placement of individual 
devices within the battery-like unit can also be varied and it is in particular possible to 
equip a fluid power control unit individually with the devices required for a specific 
control task. 

Advantageous further developments of the invention are described in the dependent 
claims. 

The individual devices can be combined by mechanical connections to form a self- 
supporting assembly, such as disclosed, for example, in DE 44 13 675 C. Another 
possible alternative is installation on a device carrier, as explained in US-A- 
4,861,232. In the latter ease, a modular design of the device carrier is feasible, 
wherein for example each individual device is mounted on a specially adapted device 
carrier module, the device carrier modules being mechanically connected to one 
another to form the device carrier. 
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The housings of the individual devices can have a plate-like shape, the larger side 
faces being oriented in and against the direction of the row. 

Although the width dimensions of the device housings as measured in the direction of 
the row can vary, in particular in dependence on the type of device, a construction 
with identical width dimensions is deemed particularly advantageous, because is 
allows for the particularly easy standardisation of the interfaces with external 
equipment, cables, fluid lines etc. 

The invention is described below with reference to the accompanying drawing, of 
which: 

Figure 1 is a perspective diagrammatic view of a first embodiment of a fluid 
power control unit; 

Figure 2 is a side view of the control unit from Figure 1 according to arrow 11; 
and 

Figure 3 is another perspective diagrammatic view of a further embodiment of a 
fluid power control unit 

The drawing shows various configurations of a fluid power control unit 1 for the 
control of a machine, a plant or individual pieces of equipment, the equipment to be 
controlled being operated by fluid power, i.e. pneumatically and/or hydraulically. In 
addition, the control units are preferably suitable for electric equipment, such as 
electrically operated valves or electrically operated drives, 

A common feature of all the illustrated control units 1 lies in a plurality of individual 
devices 2 arranged consecutively in the direction of a row 3 and combined to form a 
battery-like unit 4. 

The housings 5 of the various individual devices 2 are standardised in their external 
design. If viewed in the direction of the row 3, the housings 5 of the individual 



3 



devices 2 have an at least substantially and preferably completely identical external 
contour. According to the illustrations, the external contour of the individual devices 2 
can be rectangular. 

Irrespective of this standardised design, the control unit 1 comprises individual 
devices 2 of different types. At least one of the individual devices 2 is a fluid device 
6, with a total of four fluid devices 6 being provided in the configuration according to 
Figures 1 and 2 and a total of seven fluid devices 6 being provided in the 
configuration according to Figure 3. The configuration according to Figures 1 and 2 
further comprises two purely electronic and/or electric devices 7, while only one 
electronic and/or electric device 7 is provided according to Figure 3. 

'fhc fluid devices 6 within each control unit 1 may also be different in design. 
According to Figures 1 and 2, two fluid devices 6 are designed as valve devices 8 and 
two further fluid devices 6 as vacuum generating devices 9. The configuration 
according to Figure 3 comprises four valve devices 8 and four vacuum generating 
devices 9. 

Each valve device 8 incorporates at least one valve member 12 indicated only 
diagrammatically in Figure 2, which can be placed in various positions, for which 
electric drives are provided for supplying the necessary actuating energy via electric 
contact means 13. The valve devices 8 can be either pilot-operated or directly 
actuated. Depending on the switching status of each valve device 8, fluid-connected 
equipment, such as fluid-operated drives, is controlled, the necessary fluid lines being 
indicated at 14 in Figure 3. 

The valve devices 8 may be pneumatic and/or hydraulic valve devices. 

The vacuum generating devices 9 are designed to generate a partial vacuum in 
outgoing fluid lines 15 if required. This partial vacuum can, for example, be used in 
handling operations, for instance for transporting and/or positioning objects in the 
packaging industry or components in manufacturing and assembly technology. For 
this purpose, the fluid lines 15 can be connected to suitable suction cups or suction 
plates which are placed on the product to be handled. 
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Dot-dash lines in Figure 2 indicate vacuum generating units 16 integrated into the 
vacuum generating devices 9, these as a rule being ejector devices operating in 
accordance with the jet pump principle. The required operating state can be 
influenced by at least one control valve 17 integrated into the vacuum generating 
device 9, which is indicated by dot-dash lines in Figure 2 and the actuating energy for 
which, comparable to the valve devices 8, can be supplied via electric contact means 
13\ 

The electronic and/or electric devices 7 of the embodiment according to Figures 1 and 
2 are designed as electronic controllers with electric outputs and/or inputs 18, via 
which electric signal can be output and input using electric connection lines 22. These 
controllers can, for example, be used for the electronically controlled positioning of 
fluidic and/or electric drives. 

The electronic and/or electric devices 7 likewise include electric contact means 13" 
for feeding in electric control signals. 

Via the electric contact means 13, 13*, 13" in particular, the individual devices 2 are 
connected to an electronic control unit 23, which may designed as a component of the 
fluid power control unit 1. In the illustrated embodiment, the electronic control unit 
23 is located on one of the sides of the unit 4, where the electric contact means 13, 
13% 13" are also located, so that contact can be established from a single side. The 
electronic control unit 23 can incorporate at least one printed circuit board extending 
across the various individual devices 2. 

In the design according to Figure 3, the electronic control unit 23 is incorporated into 
a control block 29, from where the individual devices 2 are supplied with electric 
actuating signals. As in Figures 1 and 2, the electronic control unit 23 can include its 
own control programme and/or form a field bus unit for further communication with 
further control units or an external central control unit via a field bus 24. 

In the configuration according to Figures 1 and 2, the individual devices 2 have plate- 
like housings 5, the two larger side faces being oriented in and against the direction of 
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the row 3 and the housings 5 of immediately adjacent individual devices 2 being in 
immediate contact with one another. By using suitable joining means 25, such as He 
rods 21 passing through all of the individual devices 2, the unit 4 can be converted 
into a permanently joined, self-supporting assembly. 

In this context, it is expediently provided that one or more central passages run 
through the unit 4 in the direction of the row 3, with a total of three such central 
passages 25 being provided according to Figures 1 and 2, one of which is indicated in 
Figure 2, These central passages 25 are made up from individual fluid passages 26 
running through the individual housings 5 in the direction of the row 3 and being in 
mutual alignment while forming the central passages 25. Interposed sealing measures 
effect a fluid-tight connection between the various individual devices 2. 

In the embodiment according to Figures 1 and 2, a central passage 25 is designed as a 
central feed passage via which a pressure fluid > in particular compressed air, is fed 
into the unit 4 and from which the fluid devices 6 are supplied. In addition, one or 
more central passages arc provided as vent or relief passages, via which the used 
pressure fluid is discharged. Pneumatic devices 6 according to the illustrated 
embodiment can be vented directly into the vicinity of the control unit 1, preferably 
via suitable silencers 27, which can be mounted on the control unit 1 . 

The pressure fluid is expediently supplied and/or discharged to/from the unit 4 at an 
end, using a separate, preferably platc-likc, end part 28 fitted to one of the two end 
devices 2 of the unit 4, A comparable end part 28* can be fitted to the opposite end, so 
that the pressure fluid can be supplied and discharged at cither end and any 
connecting ports which sire not required can be scaled by suitable scaling means 32. 

In the interior of the fluid devices 6, the pressure fluid is distributed to the internal 
equipment via internal fluid passages not illustrated in detail. To the extent that, 
according to Figures 1 and 2, one or more of the central passages 25 run through the 
purely electronic and/or electric devices 7 as well, the fluid passages in question are 
designed as through-passages only. It may, however, be expedient, for example for 
pressure sensing, to equip one or more of the electronic and/or electric devices 7 with 
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one or more sensors for measuring the fluid pressure to be taken into account in the 
control of connected components. 

In the embodiment shown in Figure 3, the individual devices 2 are independently 
installed on a plate- or rail-shaped device carrier 32. To obtain a compact assembly, 
they are nevertheless arranged as close as possible to one another and may even be in 
contact with one another. Fluid and/or electric power is expediently supplied to the 
individual devices 2 via the device carrier 32, which can be provided with internal 
passages for this purpose. The device carrier 32 can be designed in one piece, but a 
modular construction with individual device carrier modules arranged consecutively 
in the direction of the row 3 and attached to one another by suitable joining means is 
also possible, resulting in a structure comparable to the unit 4 according to Figures I 
and 2. 

In all of the illustrated embodiments, the housings of all individual devices 2 have the 
same overall width (measured in the direction of the row 3). It is, of course, possible 
to combine individual devices 2 of different widths. 

Owing to the standardised external design of the housings 5 of the individual devices 
2, extremely compact control units can be constructed irrespective of the type or 
design of each individual device 2, and mechanical and/or electric and/or fluidic 
and/or optical interlaces of a standardised design can be provided. The special design 
of the individual devices 2 allows in a modular construction the implementation of 
individual control units equipped with individual devices 2 matching the requirements 
of the current application. 

Particularly useful is a fluid power control unit 1 according to Figures 1 and 2 with a 
cuboid structure or, depending on the number of individual devices 2, a cubic 
structure, resulting in a standardised external appearance irrespective of the individual 
devices 2 fitted in each case. As the space required for the installation of the control 
unit remains constant in terms of the lateral dimensions at right angles to the direction 
of the row 3 irrespective of the type of the individual devices 2 installed, it is 
relatively easy to plan the integration of the control units when designing a machine 
or plant. 
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Patent Claims 



1. Fluid power control unit, with a plurality of individual devices (2) of various 
types arranged consecutively in the direction of a row (3) and combined to form a 
battery-like unit (4), which are at least partially designed as fluid devices (6) and the 
housings (5) of which, if viewed in a direction corresponding to the direction of the 
row (3), have an at least substantially identical external contour, characterised in that 
the individual devices (2) are at least partially designed as purely electronic and/or 
electric devices (7). 

2. Control unit according to claim 1, characterised in that the fluid devices (6) are 
at least partially designed as valve devices (8). 

3. Control unit according to claim 1 or 2, characterised in that the fluid devices 
(6) arc at least partially designed as vacuum generating devices (9). 

4. Control unit according to any of claims 1 to 3, characterised in that at least one 
purely electronic and/or electric device (7) is designed as an electronic controller. 

5. Control unit according to any of claims 1 to 4, characterised in that adjacent 
individual devices (2) are in immediate contact with one another. 

6. Control unit according to any of claims 1 to 5, characterised in that the 
individual devices (2) are combined by mechanical connections to form a self- 
supporting assembly. 

7. Control unit according to claim 5 or 6, characterised in that at least one fluid 
passage (26) passes through all of the individual devices (2) in the direction of the 
row (3), the fluid passages (26) of adjacent individual devices (2) being so connected 
to one another that at least one central passage (25) running through all of the 
individual devices (2) is formed. 
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8. Control unit according to any of claims 1 to 7, characterised in that the 
individual devices (2) are together installed on a device earner (32), which is in 
particular designed in the shape of a plate or rail 

9. Control unit according to any of claims 1 to 8, characterised in that the 
housings (5) of the individual devices (2) have a plate-like shape, the larger side faces 
being oriented in and against the direction of the row. 

10. Control unit according to any of claims 1 to 9, characterised by individual 
devices (2) of various types with identical or different width dimensions of their 
housings (5) in the direction of the row (3). 

11. Control unit according to any of claims 1 to 10, characterised in that all 
individual devices (2) have an identical external shape. 

12. Control unit according to any of claims J lo 1 1 , characterised by a rectangular 
external contour of the individual devices (2). 
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